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Appt No. tO/618,536 Attorney Docket No. 2002,0360/24061 ,495 

Reply to Office Action of January 3, 2005 Customer No. 42717 

Amendments To The Claims 

, Please cancel Claims 19-29 and 32 without prejudice, The following list of the claims 
replaces all prior versions and lists of the claims in this application. 

1 . (Currently amended) A method of creating a copper interconnect, comprising: 

providing a substrate, semiconductors having been provided in or over the substrate, at 
least one contact point of first level copper having been provided in or over the substrate; 

creating at least one interconnect opening through selected layers of flemioonductof 
material over the substrate aligned with the at least one contact point; 

filling the at least one interconnect opening with copper after sidewalk of the at least one 
interconnect opening have been lined with a doped copper seed layer, creating at least one copper 
interconnect; 

applying an anneal to the copper in the at least one interconnect opening and the doped 
copper seed layer, 

depositing an oxide based layer over the selected layers of o e mioonduotor material and the 
at least one copper interconnect; and 

depositing a cap layer over the oxide based layer. 

2. (Currently amended) The method of claim 1, the selected layers of sormoonduotor 
materia! comprising at least one layer of etch stop material and at least one layer of low-k 
dielectric. 
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3. (Original) The method of claim 1, additionally lining stdew&Ils of the at least one 
interconnect opening with a layer of barrier material prior to lining sidewalk of the at least one 
interconnect opening with the doped copper seed layer. 

4. (Original) The method of claim 1 , wherein a profile of the at least one interconnect 
opening is a single damascene profile, a dual damascene profile, a contact opening profile or a 
via opening profile. 

5. (Original) The method of claim 1 , the oxide based layer comprising silicon oxide, 
deposited to a thickness between about 50 and 300 Angstrom. 

6. (Currently amended) A method for the creation of a copper interconnect, comprising: 

providing a substrate, semiconductors having been provided in or over the substrate, at 
least one contact point of fiist level copper having been provided in or over the substrate; 

creating at least one interconnect opening through selected layers of pemioonduotor 
material over the substrate aligned with the at least one contact point; 

depositing a doped copper seed layer over the selected layers of s emiconductor material, 
including inside surfaces of the at least one interconnect opening; 

depositing a layer of copper over the doped copper seed layer, filling the at least one 
interconnect opening; 

applying an anneal to the substrate and thereover created layers; 

removing excess copper and the seed laver fiuro the selected layers ofsemiee nduotof 
material, creating at least one copper interconnect; 
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depositing an oxide based layer over the selected layers of semiconductor material, 
including the at least one copper interconnect; and 

depositing a cap layer over the oxide based layer. 

7. (Currently amended) The method of claim 6, additionally depositing a layer of barrier 
material over the selected layers of oemi conductor material, including inside surfaces of the at 
least one interconnect opening, prior to the depositing a doped copper seed layer. 

8. (Original) The method of claim 7, wherein the layer of barrier material is Ta, TaN or 

TiN. 

9- (Original) The method of claim 7, the layer of barrier material being deposited to a 
thickness between about 50 and 300 Angstrom. 

1 0. (Currently amended) The method of claim 6, fee selected layers of ownioonduetof 
material comprising at least one layer of etch stop material and at least one layer of iow-k 
dielectric. 

11. (Original) The method of claim 6, the doped copper seed layer comprising a doping 
element selected from the group consisting of Ci, Pd, Sn, Ti, Zr, Mg, Al. 

12. (Original) The method of claim 6, the doped copper seed layer bring deposited to a 
thickness between about 50 and 300 Angstrom. 
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1 3. (Original) The method of claim 6, the anneal comprising applying about 400 degrees 
C applied for about 2 minutes, 

14. (Original) The method of claim 6, the removing excess copper comprising methods 
of Chemical Mechanical Polishing or surface etch. 

1 5. (Original) The method of claim 6, the depositing an oxide based layer comprising a 
plasma enhanced CVD (PECVD) of oxide to a thickness between about 50 and 300 Angstrom. 

16. (Original) The method of claim 6, the etch stop layer comprising a material selected 
from the group consisting of SiN and SiC and SiCN, 

17. (Original) The method of claim 6, the oxide based layer comprising silicon oxide. 

1 8. (Original) The method of claim 6 4 wherein a profile of the at least one interconnect 
opening is a single damascene profile, a dual damascene profile, a contact opening profile or a 
via opening profile. 

Claims 19-29 (Canceled). 

30. (Original) The method of claim 1, wherein the cap layer is an etch stop material. 
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3 1 . (Original) The method of claim 6, wherein the cap layer is an etch stop material. 



32. (Canceled). 
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